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Cdc42 turns the spindle
During development, epithelial cells need a little help fi  guring out which way is up. Jaffe et al. show 
how a polarizing protein ensures that the cells face the right direction.
A newborn epithelial cell in, say, the intestinal lining will polarize so that its apical surface is 
oriented toward the gut lumen. The protein Cdc42 helps set up polarity in a range of organisms and 
cell types, and previous studies suggested that it does the same in epithelial cells. The mechanism 
remained obscure, however.
To determine how Cdc42 differentiates top from bottom, Jaffe et al. grew human intestinal 
cells in a three-dimensional culture. The cells divided repeatedly to form a sphere, with their apical 
surfaces directed toward a central lumen.
When the researchers used RNAi to slash Cdc42 levels, they expected the cells to become 
symmetric. Instead, the cells polarized, but they clustered around multiple lumens. That result 
indicates that rather than instigating polarization, Cdc42 determines where it occurs.
Cdc42 orients cells by helping position the mitotic spindle so that it is perpendicular to the 
middle of the sphere. Thus, division splits each cell radially, and the apical surface of each daughter 
remains in the center of the cluster. If Cdc42 is missing, the spindle orients randomly, and the apical 
surface of a particular daughter cell can end up outside the center—hence, the extra lumens.
The researchers also found that the apical surface forms at the last point of contact between 
dividing cells. They showed that the midbody, the tether between daughter cells, is located 
asymmetrically so that all apical surfaces form at the center of the cluster. Determining whether 
Cdc42 controls midbody position will require further research.
Jaffe, A.B., et al. 2008. J. Cell Biol. doi:10.1083/jcb.200807121.
A get-together for caspases
Before they can get down to killing a cell, apoptosis-promoting caspase-8 enzymes must socialize. Gonzalvez 
et al. reveal that a mitochondrial lipid provides a gathering place where the enzymes can mingle.
After receiving an external death signal, cells can commit suicide in several ways. In one 
mechanism, inactive copies of caspase-8 gather at the death-inducing signaling complex (DISC) on 
the cell membrane. There, the molecules combine and cut one another, becoming active enzymes.
But in an alternative mechanism, Gonzalvez et al. showed that caspase-8 migrates to the mitochondria 
instead of combining at the DISC. While probing the function of cardiolipin, a mitochondrial membrane 
lipid, Gonzalvez et al. discovered how caspase-8 molecules meet up at this organelle.
The researchers tested cells from patients with Barth syndrome, a rare genetic disorder in which 
the functional form of cardiolipin is scarce. The cells survived treatment with apoptosis-triggering 
molecules such as TNF. Without mature cardiolipin, caspase-8 doesn’t embed in the mitochondrial 
membrane and doesn’t get activated, the scientists found.
Cardiolipin seems to serve as the mitochondrial equivalent of the DISC, a platform where 
caspase-8 molecules can collect and undergo the modifi  cations necessary for activation. Still unclear 
is what signal directs caspase-8 to the mitochondria and whether other caspases also travel to the 
organelles to be switched on.
Gonzalvez, F., et al. 2008. J. Cell Biol. doi:10.1083/jcb.200803129.
Epithelial cells are already polarized 
by the ﬁ  rst division, as indicated by 
the presence of the apical marker 
ZO-1 (red) on the cells’ inner surfaces.
Caspase-8 (red) normally homes in 
on mitochondria (green) but diffuses 
widely when mature cardiolipin is 
absent (right).
After removal of ankyrinG, this 
axon (arrows) grew a stubble of 
dendritic spines.
Axons lose their identity
Inside every axon is a dendrite waiting to get out. Hedstrom et al. converted mature axons into 
dendrites by banishing a protein crucial for neuron development. The results suggest that this 
transformation could occur after nerve cell damage.
At the junction between the axon and the cell body is the axon initial segment (AIS), which sparks 
action potentials. Researchers also suspect that the AIS enables an axon to maintain its identity. Although 
scientists have teased out some of the molecular events that determine whether a neuron outgrowth will 
become an axon or a dendrite, they know little about what keeps these structures distinct.
In cultured neurons, Hedstrom et al. used RNAi to cut production of ankyrinG, a protein that helps 
spur formation of the AIS. Loss of ankyrinG caused the AIS to disappear. For example, sodium channels 